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(57) ABSTRACT 
In a dynamic Random Access Memory having memory 
cells arranged in a matrix shape, one of row decoders is 
designated so that the data stored in the memory cells of 
a row corresponding to the designated row decoder are 
read out. Subsequently, a row address for refreshing the 
memory cell array is automatically generated by a re 
fresh address counter which is located in the dynamic 
Random Access Memory, thereby, the memory cells on 
the row of the memory cell array are refreshed without 
any external refresh control unit. 
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SELF-REFRESH SYSTEM FOR USE IN A FELD 
MEMORY DEVICE OPERATING WITHOUT 
RELANCE UPON EXTERNAL CONTROL 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to a self-refresh system 

for use in a dynamic random access memory (dynamic 
RAM or DRAM hereinafter) such as a field memory 
for serially reading-out and writing-in image data to 
form an image or picture of one field of a television 
system. 

2. Description of the Prior Art 
The field memory of the above type is different from 

a normal memory for storing normal data and is adapted 
to read and write the image in series, therefore, the field 
memory has such a property that each memory cell of 
the field memory is automatically refreshed at regular 
periods. The period for refreshing the memory cell 
array of the field memory is generally 16.6 milliseconds 
(ms) when using the NTSC standard television signal. 
On the other hand, the periods for refreshing the mem 
ory cell array of various standard dynamic RAMs such 
as 256 K/DRAM and 1 M/DRAM are respectively 4 
ms and 8 ms, both of which are shorter than the period 
of 16.6 ms mentioned above; therefore, the memory cell 
array of such a dynamic RAM should be refreshed in 
any method. Generally, there is provided a refresh con 
trol unit in an external portion of a dynamic RAM so as 
to refresh the memory cell array thereof at a regular 
period. 

In the conventional refresh system, there must be 
provided an external control unit for refreshing the 
memory cell array, resulting in that the design of the 
device employing a field memory has been complicated 
and the number of the parts thereof has been increased. 

SUMMARY OF THE INVENTION 
An object of the present invention is to provide a 

self-refresh system which is able to automatically re 
fresh the contents of the memory cell array without any 
external control, thereby solving the problem men 
tioned above. 

In a self-refresh system according to the present in 
vention, one of the row decoders in a dynamic RAM 
having memory cells arranged in a matrix shape is des 
ignated so that the data stored in the memory cells of a 
row corresponding to the designated row decoder are 
read out. Subsequently, a row address for refreshing the 
memory cell array is automatically generated by a re 
fresh address counter which is located in the dynamic 
RAM, whereby the memory cells on the row of the 
memory cell array are refreshed without any external 
refresh control unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing an embodiment of 
a self-refresh system according to the present invention, 
and 

FIG. 2 is a timing chart showing the operation of the 
self-refresh system shown in FIG. 1. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

As shown in FIG. 1, there are shown a memory cell 
array MA of a dynamic RAM having memory cells 
M11, M12, ..., M21, M22, ..., Mik arranged in a matrix 
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2 
shape of jx k, a row address counter AChd 1 for desig 
nating the address of the rows of the memory cell array 
MA during the period of reading or writing data, a 
refresh address counter AC2 for designating the address 
of the rows of the memory cell array MA during the 
period of refreshing. A multiplexer MP is arranged at 
the output of the counters AC1 and AC2 so as to select 
either the output of the counters AC during a read or 
write operation or the output of the counter AC2 during 
a refresh operation. The output of the multiplexer MP is 
fed to row decoders R1, ..., R, which designates the 
row address of the memory cell MA. All of the row 
decoders R1, R2, ..., Rare generally designated by R. 
There are further provided column sense amplifiers 

S(S1, S2 . . . , Sk), a transfer signal db TF, R/W registers 
L(L1, L2 . . . , L), an input/output line I/O, column 
selectors C(C1, C2..., Ck) and a shift clock signal SCK. 
It is noted that R/W means read and write. 
The operation of the self-refresh system according to 

the present invention will be explained with reference 
to FIGS. 1 and 2. 
According to the contents of the row address counter 

AC1, one row decoder Rn is selected among the row 
decoders R1, R2, ..., R and memory cells Mai, ..., 
Mnk on one row of the memory cell array correspond 
ing to the decoder Rn are activated among the memory 
cells M11, ..., Mik which are arranged in two dimen 
sions so that data previously written in the memory cells 
are read out through the column sense amplifiers S1, .. 
., Sk. The read out data on the column sense amplifiers 
S1, ..., Sk are respectively transferred to the R/W 
registers L1,..., Lk by the transfer signal dTF through 
the gates GA, GA2, ..., GAk. Subsequently, the col 
umn selectors C1, . . . , Ck are activated in response to 
the shift clock signal SCK so as to turn on the column 
selectors in the order of C1, C2, . . . , Ck and then the 
contents of the R/W registers L1, ..., Lk are read out 
to the input/output line I/O through the gates GB1, 
GB2, GBk. Subsequently, the count of the row address 
counter AC1 is incremented by one, whereby a row 
decoder R-1 is selected and the data in the memory 
cells Mon-1)1' . . . , Mon-1)k are read out on the input 
/output line I/O in a similar way. In this way, the entire 
data stored in the memory cell array MA are provided 
in series to an external circuit (not shown) as the output 
of the input/output line I/O. 
Assuming that the memory cell array MA has a ca 

pacity being capable of storing the image data corre 
sponding to one field of the standard NTSC television 
signal and that the number of the row decoders is equal 
to the number of the scan lines of one field of the NTSC 
television picture and since the period of the standard 
NTSC signal of one field is 16.6 ms, when sampling a 
composite video signal with a frequency of 3 fisc (fscis 
a color subcarrier frequency, being nearly equal to 3.58 
MHz), the numberj which is the maximum number of 
the row of the memory cell array MA and the number 
k which is the maximum number of the line of the mem 
ory cell array MA are as follows: 

In the present example, the period from the time of the 
access of the memory cell M11 to the time of the access 
of the memory cell Mikis approximately 16.6 ms, which 
is longer than the period for refreshing the memory cell 
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array of a standard dynamic RAM as described above, 
therefore, there is a fear of destruction of the contents 
stored in the memory cell array MA. 
As shown in FIG. 2, in the self-refresh system accord 

ing to the present invention, the data of the memory cell 
array MA is refreshed by generating refresh row de 
coder signals between the transfer signals db TF. More 
specifically when addressing of one row of the memory 
array MA by the signal dTF is finished. For example, 
after the decoder Rn is enabled to address the row of the 
memory cell array Mini to Mnk, the multiplexer MP is 
switched to the refresh address counter AC2 so as to 
output the contents of the refresh address counter AC2 
so that the row decoder Rn (m is not equal to n) is 
designated, whereby the contents of the memory cells 
Mn1 to Mnkare refreshed. After the refresh of the mem 
ory cells Mim to Mink is completed, the contents of the 
refresh address counter AC2 is advanced by 1 upon 
receipt of a clock signal, so that the decoder R-1 is 
designated and the contents of the memory arrays 
Mon-1) to Mom+1)k are refreshed. In the examples 
shown in FIG. 2, there are inserted three refresh ad 
dresses Rn, Rin-1 and Rn-2 in an interval of the trans 
fer signals dTF. When the refresh of the memory arrays 
Mom+2)1, Mom+2)2, ..., M.(n+2)k is finished, the multi 
plexer MP is switched toward the address counter AC 
so that the decoder Rn is designated. 

It is noted that the address counters AC1 and AC2 
may be clocked at various clock signals such as clock 
signals db TF and/or SCK or their frequency divided 
signals so long as the operation mentioned above can be 
performed. 

Similarly, in the next interval of the transfer signals 
dTF, there are inserted three refresh addresses Rn-3, 
Rn-4 and Rn-5 so as to generate three refresh row 
decoder signals between the transfer signals. Accord 
ingly, since three refresh cycles can be performed dur 
ing one cycle of the row addressing for the read/write 
operation of one row of the memory cell array MA the 
interval of one refresh cycle of each memory cell is 16.6 
ms/3=5.5 ms. 

In the example shown in FIG. 1, since the numberjis 
263 and the number k is 678, assuming that the number 
of the quantization bits is 6 with the sampling 3fe, the 
capacity for storing the image data of one field of the 
television signals is 

263x678x6= Mbits. 

Since the refresh period of the memory cell array of 1 M 
bits should be within 8 ms, the above mentioned refresh 
period 5.5 ms in this example is short enough to satisfy 
the above mentioned condition. 
Assuming that the number of the refreshed rows of 

the memory array to be inserted between two adjacent 
transfer signals dTF is l, the refresh period of the mem 
ory cell array becomes 16.6 ms/l. Moreover, in case of 
= 1, if particularly there is defined a relation m = n -i/2 
between the reading row address Rn and the refresh 
row address Rn, it is possible to refresh all the memory 
cells in generally half a cycle, in other words, there is 
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4. 
the same effect as in the case of 1 = 2, reducing the con 
sumption of the electric power. 
According to the present invention, the refresh oper 

ation of the field memory array can be performed by the 
control signals used in the field memory array, therefore 
it is possible to perform the refresh operation of the 
memory cell array without any specific external refresh 
control units and external control signals so, that the 
number of the parts of the refresh system can be re 
duced and the design of the refresh system is simplified. 
Moreover, since the refresh period can be shortened by 
increasing the number of the refresh addresses, the per 
iod of the shift clock signal can be lengthened on the 
contrary so that the operating area of the memory can 
be expanded. 
What is claimed is: 
1. A field memory self-refresh system being com 

pletely integrated within a dynamic random access 
memory chip operating without reliance upon external 
control, comprising: 

control means for generating a read signal, write 
signal, and transfer signal to control read and write 
operations, 

row address means for generating a first address to be 
utilized in one of a read and write operation in 
response to one of said read and write signal, and 

an integrated dynamic random access memory in 
cluding, 
dynamic memory means for storing and outputting 

data according to said first address, 
refresh address means for generating a second ad 

dress to be utilized in a refresh operation, said 
second address being distinct from said first ad 
dress, 

selecting means for applying one of said first ad 
dress and said second address to said dynamic 
memory means, 

latch means for latching data read from said dy 
namic memory means during a read operation, 
and 

output means for serially outputting data from said 
latch means in response to said transfer signal, 

said selecting means selecting said second address 
after said transfer signal is generated; 

said dynamic memory means having a portion thereof 
being refreshed according to said second address 
after said transfer signal is generated. 

2. The self-refresh system as claimed in claim 1, 
wherein said dynamic memory means is a field memory 
array for storing image data for a television system. 

3. The self-refresh system as claimed in claim 1, 
wherein said row address means is incremented in re 
sponse to said transfer signals and said output means has 
transfer gates which transfer data from said latch means 
to an I/O line. 

4. The self-refresh system as claimed in claim 3, 
wherein a refresh operation is performed a plurality of 
times between generation of said transfer signals. 
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